An important role of roadside trees in alleviation impacts of heat and microclimate at highly stressed urban areas. Nonetheless, it has not been completely explored the psychological responses to urban streets surrounded by trees. Fifty-five subjects visited two types of roads: a control road was selected by surrounded buildings and another road surrounded by with Londonplane trees. The results show that the short-walk in roads surrounded by trees with vegetation may be effective in reducing negative symptoms of stress, and their recovery results and vitality were significantly increased. The evidence suggests that urban street trees could be an important public health resource for reduced human stress and had a significant cooling and humidifying mitigating effect on microclimate.
Introduction
The urban population of the worldwide has grown exponentially from 30% in 1950 to 55% of the world's urban population in 2018. The rapid urbanization and global population growth are expected to add 2.5 billion inhabitants to the urban population by 2050, with approximately 90% of that growth taking place in Africa and Asia urbanizing faster than the remainder (United Nations, 2018). Speedy urbanization has caused serious ecological, environmental and health problems because of high rises in population, local climate change and the impact on urban heat islands and has also decreased environmental quality in many cities (Matteucci and Morello, 2009; Zhao et al., 2006; ).
Urban street trees as an important part of urban green infrastructure and supply urban ecosystem services (Barber and Xie, 2009 ). Street trees with all kinds of vegetation that give the urban environmental significantly affect through the direct cooling effect and reduction noise, removal of urban heat island and the local microclimates thermal load (Nowak et al.,2014; Shashuabar and, Hoffman, 2000; Brown, 2011) . Moreover, it is noteworthy that street trees are essential part which may offer opportunities for healthy living environments and stimulating physical activity and facilitating social cohesion. (Abreu-Harbich et al., 2015) . This may provide insight into the significant differences among species in their ability to reduce air and surface temperatures and to increase relation humidity by trees and vegetations (Gillner et al.,2015; Klemm etal.,2015) . Recently research have shown a positive relationship between streetscape greenery and residents' health, and found that both were associated with improvements in perceived physical health, mental health and acute health complaints by their self-reported health (Vries et al., 2013). However, little research has been conducted to identify which processes are psychological responsible for the relationship between street trees and the health benefits (Elsadek et al., 2019) . This research focuses in general on roadside trees which play a part in alleviating the microclimatic impact and examine the psychological impacts of urban streets trees.
Methods

Study Area and Selected Sites
Shanghai has undergone rapid expansion and urbanization and is one of the largest cities in China. The total land area of Shanghai is nearly 6,340.5km 2 and the city population has reached 25 million as of 2018 (Shanghai Municipal Statistics Bureau 2018). The urban green land (e.g. urban parks, street trees, lawns) in Shanghai has increased dramatically over the past thirty years (e.g. residential gardens, street trees, lawns) the urban green coverage rate has reached 38.2%. The total number of urban street trees is 930,000, with more than 40 species of tree species. Common tree species include London-planetree, Camphor, Beech, Ginkgo and Metasequoia, among which Camphor accounts about 40%, London-planetree accounts about 30% (Chen et al., 2013). London-planetree is an important tree species of road greening in major cities in the world, known as the "king of roadside trees" (Liu and Peng, 2018) . This tree species has the ability to adapt to various urban environments, and also has the ability to resist various air pollution to improve the micro-climate temperature and humidity effect of physical environment. In order to explore the London-planetree of the canopy for microclimate temperature humidity effects and human psychological induction mechanism, selection of the case study site in Tongji University, Shanghai. Two roads were chosen: one is the road by London-planetree and other one is control road with buildings concentrated (Fig.1 ). During the research through the experimental method of the measured air temperature and humidity, analysis the influence of temperature humidity environment different with two kind road. The physical variables were measured using a WatchDog 2900ET small weather station to automatically record physical variables at 10min and the test instrument is 1.5m above the ground floor.
Meanwhile, the psychological evaluation measured used to compare the four difference psychological questionnaires: POMS: Profile of Mood States; STAI: State-Trait Anxiety Inventory; ROS: Restorative Outcomes Scale; SVS: Subjective Vitality Scale were utilized to examine the impacts of 15 min walking along two urban roads on psychological outcomes among a sample of different adults.
Study Design
The experiment was conducted during a sunny weather and working days from 8:00am to 18:00pm, and measured during the May in 2018.
The participants were selected 55 undergraduate and graduate students (32 males and 23 females, 22 ± 4.8 years). The participants were required to be physically and mentally healthy, without smoking and drinking. Also, they were fully understanding the research aims and the process, and they have the rights to withdraw from the study without any consequences.  At a waiting point for the first road, asked the participants to complete the four types psychological questionnaires.
 15 min slow walking on the experiment roads.  After walking, asked the participants to complete the four types psychological questionnaires.  Rested 5 min on the waiting area.  Repeat the experiment along the other road.
Data Analysis
We used SPSS 24.0 software analysis to investigate the mechanisms behind the two different roads.
In this analysis we conducted repeated-measures ANOVA to determine the impacts of intervention for POMS, STAI, ROS and SVS questionnaires data. The statistical differences were measured to be significant at p < 0.05 Data were presented as mean ±standard error (SE).
Results and Discussion
Measurements of Microclimate
Significant microclimate benefits were detected in the London-plane tree road as compared to the control road. Air temperature, relative humidity, surface temperature and windspeed were used to study the effects of two roads with comparable site conditions. As shown in ( The relative humidity averages in the control road was 43.25 and London-plane tree road was 52.69%. the highest relative humidity was 56.37% and 62.51%, the maximum difference between the two road was 6.14%. For the wind speed, the average was 2.56km/h on the control road and maximum was 3.34 km/h, and the minimum only 0.35 km/h on the London-plane tree road. The findings offer proof of both a significant reduction in air and ground temperature, and to increase relative humidity, London-plane tree cover has noticeable attenuation effect on wind speed.
Evaluation of Psychological Responses
In this experiment, POMS, STAI, ROS and SVS questionnaire were used to estimate the 55 participant's' psychological outcomes (emotions, anxiety, recovery results and vitality) after 15 minutes of walking along the London-plane tree road and the unshaded road. (Park et al., 2010; ) . T-A test was used to compare the differences of POMS outcomes after walking along shaded and unshaded roads. As Fig. 3 shows the POMS results with significant effect of walk along the two compared road. For the tension and anxiety (T-A) subscale, were significantly reduced after walking along Londonplanetree road (1.14) , and in increased tension and anxiety in the control road (6.27). For the depression (D) subscale, there was also a significant difference between the reported results after walking, comparing the results along the control road (3.042) and London-planetrees road (1.078). Similar trends were noted in other Profile of Mood States subscales of (A-H) and (F-C). We observed that three subscales related to negative emotions decreased after walking along the London-planetree road and increased after walking in the control road. Contrary to the above findings, an opposite trend was noted on the energy (V) subscale, with subjects indicating that they felt more energetic after following the London-planetree road (8.6) than the control road (2.492). As illustrated in Fig. 4 , the TMD scores were considered as follows:
Profile of Mood States. The Profile of Mood States questionnaire was used to evaluate six different short-term emotional changes, such as tension and anxiety(A-H), depression (D), anger and hostility(A-H), fatigue (F), confusion and energy(C-F)
TMD (Total Mood Disturbance) = (T-A+D + A-H+F+C) -V The results showed that the TMD scores of the subjects after walking in London-planetree road (-2.104) were significantly difference with those after walking in the control road (25.01). In addition, walks in London-planetree road had positive effects and reduced overall emotional disturbance (TMD) compared to the unshaded road.
State-Trait Anxiety Inventory. The STAI was designed to compare the corresponding changes in anxiety levels of the two roads, asking participants how they felt "at the moment" and measuring participants' nervousness, anxiety, worry and autonomic nervous system activation/arousal with 20 indicators. Low scores indicate mild anxiety, high scores indicate severe anxiety, and median scores indicate moderate anxiety. As shown in Fig. 5 , STAI result shows that there are significant differences in psychological responses of subjects after walking along the test road. Compared with the control road (105.7), after walking along London-planetree road (48.55), the overall STAI score decreased, and the participants had significant emotional influence and felt less anxiety after walking London-planetree road. Restorative Outcomes Scale (ROS.). ROS recovery scale is utilized to determine human's psychological response to nature. ROS scale contains six questions, and participants assessed each item on the seven-point Likert scale (1-"none" to 7-"none").Three reflect a sense of relief: "I feel calmer here," "I always feel refreshed and relaxed after visiting this place," "I get a new enthusiasm and energy from this place," and one reflects a renewed focus: "my concentration and alertness have increased significantly here." Two things reflect people's thoughts: "I can forget my daily troubles here" and "visiting here can clear my mind". ROS comparison results show that Walking along the shaded road shows a high recovery ability and has a significant impact. As in Fig. 5 , the score of recovery after walking along the London-planetree road is (55.5) and the score of control road is (19.12).
Subjective Vitality Scale(SVS). SVS scale mainly reflects human feeling of happiness, vitality and energy (Ryan and Frederick, 1997) . The scale is divided into four question items (e.g., "I feel alive, it's important" or "I look forward to every new day"). The subjects used the same 7 point Likert scale to evaluate the four questions, but one negative item was scored in reverse. Compared with the SVS score, after the subjects walked in the studied road, as in Fig.5 shows results were significant difference effect of the control road (20.91) and on London-planetree road (39.7), while walking along the street surrounded by London-planetrees, the participants experienced significantly higher vitality and almost 10-point decreases while walking along the control road.
Conclusions
Urban street trees in particular play a vital role in reducing local microclimatic and benefit for health live environment in the cities. The goals of this study were to analyses and evidence that London-planetree microclimatic effects and its psychological impacts after short time walk under the trees canopy cover on the road. The measurements of physical variables showed trees canopy cover significantly in their ability to reduce air and ground temperatures, as well as to increase relative humidity and attenuation effect on wind speed. Thus, street trees have obvious ecological regulation effect of cooling the air temperature and alterations to local microclimate. Moreover, this experiment preliminary attempt to study the human psychological responses to the roads with high vegetation. As the results show that after the subjects walked along the London-planetree road for a short time, their negative psychological states were significantly reduced compared with those after the control road, and their recovery results and vitality were significantly increased. We hope that this study evidence inspires research along this area, and suggests that urban street trees could be an important role of public health resource.
